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DESCRIPTION AND OPERATION 


INTRODUCTION 


1. Reason for Development.—A locomotive stoker is 
a steam-driven device that carries the coal from the tender 
and delivers it to the back of the firebox. From this point 
the coal is usually distributed over the fire by means of steam 
jets. The firing of the coal is accomplished without any labor 
on the part of the fireman, with the exception of the work 
necessary for the proper operation of the stoker. Mechan- 
jeal stokers were developed on account of the fact that loco- 
motives have become so large that it was impossible to fire 
them to their full capacity by hand. The capacity of a fire- 
man to fire coal is approximately equal to 5,000 pounds of 
coal per hour, while the largest Mallet compound locomotives 
when worked to the limit have a coal consumption of 12,000 
pounds per hour. 

A locomotive stoker is not only a labor-saving device, but 
it also makes it possible for heavier trains to be moved at 
higher speeds. 


PRINCIPLES. OF OPERATION 


2, Conventional Arrangement.—The description and 
operation of the Duplex stoker will be more readily understood 
if an explanation of the principle on which the stoker oper- 
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ates is first given. Fig. 1 is a conventional arrangement which 
will serve to illustrate the principle of operation of Type D 
Duplex stoker. When the stoker is in operation, the piston 
rod a of the engine moves back and forth. A rack a with 


teeth cut in the top and front sides is connected to the outer 
end of the piston rod and moves with the piston. A gear b 
is connected to the lower end of each of the elevating screws hi, 
and these gears mesh with'the vertical teeth in the front side 
of the rack a. The gear ¢ on the front end of the shaft c 
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meshes with the teeth in the top of the rack, and the gear C2 
on the back end of the shaft meshes with the gear e on the 
back end of the conveyer screw @. The coal lies in the 
trough 2, in the bottom of which is the conveyer screw. When 
the piston a moves outwards, the rack a1, on account of the 
fact that the teeth engage with the gears b and c, will impart 
a turning movement to the elevator screws bi and the shafts c. 
The shafts c turn the gear cs, which turns the gear e and, 
therefore, the conveyer screw e:. On the inward stroke of 
the piston a and the rack a, the arrangement of the mecha- 
nism in the interior of the parts c; and be is such as to prevent 
any movement from be- 
ing imparted to the con- 
veyer screw and the 
elevating screws; that 
is, these screws stop 
turning on the inward 
stroke of the piston and 
turn only onthe outward 
stroke. The turning 
movement of the ‘con- 
veyer screw forces the 
coal in the conveyer 
trough ¢ into the hop- p 
per ¢3, where it is caught by the elevator screws bi, and 
carried upwards. The coal falls from the casings b3, which 
surround. the elevator screws, into the distributer tubes by. 
which are set in openings in the back boiler head. Steam 
from the jet nozzles b; blows the coal into the firebox. 
The shape of the distributer tubes by is such as to deflect 
the coal and distribute it evenly over the fire. 


aae 
cu 


tae) 
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3. Movement of Coal by Screws.—The following expla- 
nation will make the conveying and elevatirig of coal by screws 
e,and by, Fig. 1, more easily understood. The conveyer screw é 
is called a left-hand screw because the thread of the screw slopes 
upwards to the left. The elevating screws b; are called right- 
hand screws, because the thread slopes upwards to the right. 
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When a left-hand screw, like the conveyer screw, is turned 
to the right, as shown by the arrow, the coal will be moved 
forwards. A right-hand screw, like the elevating screw bhi, 
when turned to the left, or in the direction of the arrow, will 
carry the coal upwards. Turning the conveyer screw to the 
right will bring a higher or more advanced part of the thread 
continually in contact with the coal, which is accordingly 
pulled forwards. The same reasoning applies to the elevator 
screws, which, when turned to the left, bring a higher part 
of the thread in contact with the coal, which therefore moves 
upwards. 

The conveyer screw can be compared to the bolt with the 
left-hand thread shown in Fig. 2 (a), and the nut can be com- 
pared to the coal. If the nut is prevented from turning and 
the bolt is turned in the direction shown, the nut will move 
ahead. In (b) the nut will move upwards, and this bolt can 
be compared to the elevator screw because it has a right- 
hand thread. 


GENERAL ARRANGEMENT AND OPERATION OF 
STOKER 


4. Views of Stoker.—In Fig. 3 is shown the Duplex 
stoker as seen from the right side. Fig. 4 shows the stoker 
as seen from the front, Fig. 5 (a) is a view of the stoker in the 
cab, and (b) is a side view of the stoker with some of the parts 
shown in section. Fig. 5 (a) shows more especially the steam- 
pipe arrangement to the stoker and the various globe valves 
which are used when the stoker is being operated. 


5. Principal Parts of Stoker.—Type D Duplex stoker, 
Fig. 3, consists of three principal parts or systems: the con- 
veying and crushing system A, which is carried on the tender; 
an elevating system B, and a distributing system C on the 
locomotive. The parts of the conveyer and elevating sys- 
tems which convey and elevate the coal are driven by the 

_ steam engine a. 


6. Arrangement of Parts.—Reference will be made to 
Figs. 3, 4, and 5 (b) when the arrangement of the parts of the 
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stoker is explained. The cylinder of the steam engine a, 
Fig. 4, is bolted to the rack housing a and the housing is 
secured to the transfer hopper } by the bolts and nuts a. 
The rack housing encloses a rack a3, Fig. 3, the left end of 
which is connected to the piston rod of the steam engine a. 
Gear c, Fig. 5 (6), which meshes with the teeth in the top of 
the rack as, is placed on the shaft a. The gear and the shaft 
turn the conveyer drive and reverse @, and the two shafts cs 


ea OFA oT 
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and cy, The elevator casings i, Fig. 3, are bolted to the 
transfer hopper b and form housings for the upper parts of 
the elevator screws be, Fig. 5 (b). The lower parts of the 
screws extend. down into the transfer hopper. The lower - 
ends of the screw shafts f turn in bearings in the transfer 
hopper, and a gear by is placed on the shaft of each screw. 
These gears mesh with the teeth as in the side of the rack ay. 

In Fig. 6 (a) is shown the driving rack as, and in (0) is shown 
the driving-rack housing within which the driving rack slides. 
The false cylinder head shown connected to the left end of 
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the housing is secured to and forms a cover for the cylinder 
of the driving engine. The driving rack is a steel forging and 
consists of two connected parts, the main rack a; and the 
rack a, The teeth in the rack as drive the conveyer drive 
and reverse cs, Fig. 5 (b), through the gear c and the shaft cy, 
and the teeth in the rack a, drive the two elevator-shaft 
gears bg. 


7. The conveyer drive and reverse @, Figs. 3 and 5 (b), 
which is driven by the rack a;, has a flexible connection sleeve 


cy eo 
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¢s connected to it by a universal joint e. The end of the con- 
veyer flexible connection shaft c; fits loosely in a square hole 
in the end of the flexible connection sleeve c;. The shaft cs 
is connected by a universal joint at c, to the gear-shaft cy, on , 
the end of which is keyed and pressed a gear c;, which meshes 
with the gear d on the end of the conveyer-screw shaft dj. 
The shaft d; is bolted to the conveyer screw dz, which is placed 
in the bottom of the conveyer trough d;. The outer end of 
the screw extends to an opening in the back end of the transfer 
hopper b. g Y 

The conveyer screw then receives its movement from the 
tack ag, Fig. 5 (b), the gear c, the shaft c:1, the conveyer drive 
and reverse cz, the conveyer flexible connection shaft cs, the 
gear shaft c,, the gears c; and d, and the gear-shaft d. 

The mechanism of the conveyer drive and reverse «@, Fig. 3, 
and the elevator drive and reverse b; on the upper ends of 
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the elevator casings bi is such that a turning movement is 
transmitted to the conveyer and elevator screws on the out- 
ward stroke only of the rack as. On the inward stroke of 
the rack, the screws do not turn, because, if the arrangement 
were such that they did, the coal would be moved away from 
the. firebox instead of toward it. The elevator drive and 
reverse is provided with a reverse lever cs, by means of which 
the conveyer screw may be reversed in case it becomes clogged, 
or the screw may be stopped. The reverse lever is moved 
by a bar that fits into a socket in the lever, the bar being 
removed when not in use. Paw! shifters b, on the top of the 
elevator drive and reverse b; are provided to reverse or stop 
the movement of either one of the elevator screws. 


DISTRIBUTION OF COAL 


8. General Description.—The part of the stoker which 
distributes the coal is shown at C, Fig. 4. It consists pri- 


marily of distributer tubes e, which are secured to the ele- © 


vator casings bh, and jet nozzles a. The jet nozzles, to which 
the lower ends of steam pipes e are connected, are set in the 
distributer tubes. These tubes extend through openings cut in 
the back boiler head and serve as a firing plate over which 
the coal, after it leaves the elevator screws, is blown by jets 
of steam from the jet nozzles into the firebox. The dis- 
tributer tubes are so constructed that the coal is scattered 
evenly over all parts of the fire. 


BALL AND UNIVERSAL JOINTS 


9. Description.—On account of the uneven movement 
of the locomotive and the tender, it is necessary to provide 
suitable connections between the part of the stoker on the 
tender and the part on the locomotive. Accordingly, a ball- 
joint construction is provided at bs, Fig. 3, where the con- 
veyer and crusher unit on the tender is connected to the 
transfer hopper b. Fig. 7, view (a), shows the ball joint 
detached from the conveyer trough d;, Fig. 3, and (6) shows 
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the two clamps which bolt to and connect the ball joint to 
the transfer hopper. The two clamps fit around the part b, 
of the ball joint. This arrangement, as well as the universal 
joint e, Fig. 3, at the conveyer drive and reverse, provides 
for the uneven movement between the tender and the loco- 
motive without any strain on the parts connected. 

The slack between the locomotive and the tender causes 
the part of the stoker on the locomotive to transmit a pull 
or a push to the part which is on the tender. Therefore, the 
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conveyer and crushing unit A, Fig. 3, is not fixed but moves 
back and forth on the rollers cy (one on each side), which 
rest on angle supports ¢ riveted to the sides of the tender. 


ARRANGEMENT OF STOKER ON TENDER 


10. The arrangement of the conveyer and crushing unit 
on the tender is shown in Fig. 8. This unit is placed beneath 
a shovel sheet ¢ which is provided with an opening 18 inches 
wide extending from the coal gates to the slope sheet of the 
tender. The opening is shown covered by slides e:, which are 
about 20 inches wide. When starting out on a trip with a 
full tender of coal, the front slide is removed and the coal per- 
mitted to fall into the conveyer trough. The slides are 
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removed: one at a time as the supply of coal in the tender 
decreases. When the tender is empty all the slides are 
replaced before coal is taken on. The conveyer unit is sup- 
ported beneath the shovel plate on two angle supports ¢, 
which are riveted to the sides of the tender, the conveyer 


Pm 


| 


ay 
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slide support rollers cp resting on these supports, as shown. 
The rollers are fitted on axles on the conveyer so that the 
conveyer can move back and forth on the angles and thereby 
accommodate itself to the slack between the locomotive and 
the tender. The ball joint is shown at b;. The front end of 
the conveyer screw dz is shown within the ball joint, and the 
flexible connection shaft by which the conveyer is driven is 
shown at ¢;. 
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ARRANGEMENT ON LOCOMOTIVE 


11. The arrangement of the stoker on the locomotive 
is shown in Fig. 9. The driving engine and the transfer hop- 


per b are bolted to the frame beneath the deck of the loco- 
motive. Access to the interior of the transfer hopper is 
obtained by two doors in the deck, which forms the top of 
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the hopper. The two elevator casings b; are placed on each 
side of the firebox door. The head for the conveyer drive 
and reverse c with the universal joint connection is shown 
at e. 


GENERAL OPERATION 


12. The general operation of the stoker in transferring 
coal from the tender to the firebox will be explained by refer- 
ring to Figs. 3,4, and 5 (6). The coal falls by gravity through 
an opening in the shovel sheet into the conveyer trough d;, 
Fig. 3, and is carried forward by the conveyer screw dz into 
the crushing zone. The coal is forced against the crushing 
plate dio, where it is broken into lumps of a size suitable for 
firing, and it then passes into the transfer hopper b. The 
elevator screws bs, Fig. 5 (0), lift the coal from the transfer 
hopper and throw it into the distributing system C, Fig. 4 
The fuel is then blown through the distributer tubes ¢ by 
steam from the jet nozzles a, and is distributed over the 
entire grate area. 


THE CONVEYER SYSTEM 


13. Parts of Conveyer System.—The conveyer system 
consists of two principal parts, a conveyer unit on the tender, 
and a conveyer drive and reverse on the engine. The con- 
veyer unit conveys, crushes, and delivers the coal to the trans- 
fer hopper. The conveyer drive and reverse transmits the 
movement of the driving rack to the conveyer screw of the 
conveyer unit, and reverses the conveyer screw or stops it as 
may be desired. 


THE CONVEYER UNIT 


14. Arrangement.—A view of the conveyer unit 
detached from the transfer hopper is shown in Fig. 10. This 
unit consists of a heavy wrought steel trough d;, a cast steel 
conveyer screw dz, a flexible driving shaft cs, and a rigid drive 
shaft c,. These shafts drive the conveyer screw through the 
medium of the gears in the gear case d; at the rear end. The 
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shaft cs is connected to the shaft cy by a flexible connection cg, 
which consists of a universal joint jaw, a block, and two pins. 
The conveyer flexible connection sleeve c; is shown on the 
end of the shaft cs. The angle ring d, fits into and around 
the top of the trough. Springs supported in pockets d; on 
the trough hold the angle ring sealed up against the under 
side of the tender deck to prevent any coal from being lost 
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over the sides of the trough. The angle ring is shown removed 
in Fig. 11; the ring is connected to the trough by two hang- 
ers dg. 

The gears d and c;, Fig. 3, are contained in the gear case d;, 
Fig. 10. The gears are packed with grease before the casing 
cover is bolted on. Grease boxes 22 and 23, which are cast 
in the gear casing and gear-casing cover, also permit of grease 
being forced into the gear case when the plugs are removed. 
The grease boxes should be filled once a month. 


15. The bearings of the shafts c; and c, are lubricated by 
gravity through the pipes d. The ends of the pipes are pro- 
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vided with oil cups 19 and 21, which can be reached by iift- 
ing the deck apron between the locomotive and the tender. 
The conveyer unit is flexibly connected to the transfer hopper 
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by the ball joint 6;, which fits on the inside of two clamps 
bolted to the transfer hopper. 

The crushing zone, which consists of a heavy crusher 
plate dip with projections, is secured to the conveyer trough. 
The conveyer screw carries the smaller coal through the 
crusher without breaking it, but any large lumps are forced 
against the crusher plate by the conveyer screw, and there 
broken into a size suitable for efficient firing. 


16. Flexible Drive Shaft.—The flexible drive shaft cs, 
Fig. 10, is shown detached in Fig. 12. The front end of the 


Fic. 12 


shaft fits into the conveyer flexible connection sleeve ¢s. 
Fig. 10, and the rear end is connected to the rigid drive shaft c4 
by a universal joint. 

070-2 
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17. Rigid Drive Shaft.—The rigid drive shaft cs, Fig. 10, 
is shown in Fig. 13 with the universal joint cs at one end 
and the gear c; at the other. 
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18. Conveyer-Screw Shaft.—The conveyer-screw 
shaft di, Fig. 3, with the gear d on the rear and the coupling ez 
connected to the front end, is shown in Fig. 14. The coup- 
ling @ is secured to the shaft by keys and also by the bolt 
shown. The coupling is used to connect the shaft d; to the 
rear end of the conveyer screw. The front end of the shaft 
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fits in a hole in the end of the screw, and the collar and the 
screw are held together by bolts, two of the bolt holes being 
shown in the collar. 


19. Conveyer Screw.—In Fig. 15 is shown the two end 
portions of the conveyer screw with the collar ¢ that con- 
nects the screw to the conveyer-screw shaft. The conveyer 
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screw forces the coal from the tender into the transfer hop- 
per. The front end of the screw is larger than the other part, 
and this end forms a bearing in the ball joint in which it 
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works. The larger diameter of the screw delivers the coal 
faster into the transfer hopper and thereby relieves the crowd- 
ing of the coal forward of the crusher. 


CONVEYER DRIVE AND REVERSE 


20. Purpose.—The conveyer drive and reverse «, 
Fig. 3, as the name implies, performs the same function for 
the conveyer screw that the valve gear performs for the loco- 
motive. By means of the conveyer drive and reverse, the 
conveyer screw may be caused to turn so as to deliver coal 
to the transfer hopper, the screw may be made to turn in the 
reverse direction and pull the coal back, or the conveyer 
screw may be stopped. 


21. Views of Conveyer Drive and Reverse.—In 
Fig. 16 (a) is shown the conveyer drive and reverse partly 
assembled with a portion of the body fe broken away so as 
to show the interior. In (b) is shown the drive and reverse 
body head g which bolts on the end of the conveyer drive 
and reverse body fe. In (c), (d), and (e) are shown removed 
some of the parts which make up the drive and reverse 
mechanism. Thus, (c) shows the shifting yoke which is 
marked h in (a); while (d) shows the pawl shifter 1, and (e) 
shows the pawls /z and hg. 

In Fig. 17 (a) is shown a sectional view of the conveyer 
drive and reverse, and (b) shows the-end of the device with 
the cover g, Fig. 16 (b), removed. The shifting yoke h is 
shown assembled in the conveyer reverse cover 1 in (c). 
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The shaft f, Fig. 17 (a), turns ina bushed bearing in the 
transfer hopper and in a bearing cover, not shown, but which 
bolts to the transfer hopper and therefore holds the conveyer 
drive and reverse in position. The flanged part of the con- 
veyer reverse cover 1, Fig. 17 (a), is bolted to the end of the 
part of the transfer hopper and the bearing cover which 
encloses the shaft f. 


22. Arrangement of Parts.—Reference will be made 
to Figs. 16 and 17 when the arrangement of the parts of the 
conveyer drive and reverse is explained. Similar parts in 
both figures have the same reference letters. 

The conveyer drive and reverse consists of a gear c, which 
jis secured near the end of the shaft f; a ratchet wheel fi, 
which is keyed and pressed on to the other end of the shaft; 
a drive and reverse body fz; three drive pawls /z; three reverse 
pawls his; a drive and reverse body head g; a shifting yoke h, 
which is connected to the reverse lever a, and a pawl shifter M1. 
The drive and reverse body fz is bushed and fits on a bear- 
ing on the shaft f where the shaft passes through the body. 
The left end of the shaft is hollow and contains a brass bush- 
ing that provides a bearing for the stem shown on the drive 
and reverse body head, Fig. 16 (6). 

The drive pawls iz and the reverse pawls hs are arranged 
in pairs, and each pair is connected by springs g. A set of 
pawls is shown removed in Fig. 16 (e). The upper one is 
the drive pawl, and the lower one the reverse pawl. The 
spring g: is held on the pawls, as shown. The drive pawls 
obtain their name from the fact that they engage the teeth 
of the ratchet wheel and cause it to turn the conveyer screw 
so as to move the coal forwards. The engagement of the 
reverse pawls with the ratchet wheel causes the conveyer 
screw to reverse and pull the coal back, hence their name. 


23. The pawls are free to turn on pins 4 that connect 
them to the drive and reverse body fz. The front ends of the 
pins fit in holes hs in the drive and reverse body cover g, 
Fig. 16 (b), and the rear ends are driven into holes in the 
drive and reverse body. 
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The purpose of the pawls is to transmit the rotation of the 
ratchet wheel fi as it is turned by the gear c and the driving 
rack to the drive and reverse body fz, because when a set of 
pawls are engaged with the teeth of the ratchet wheel, the 
wheel, the pawls, and the body really become one piece. If 
none of the pawls engage the ratchet wheel fi, shaft f and the 
ratchet wheel will turn in accordance with the movement 
of the driving rack without imparting movement to the drive 
and reverse body fe. 

The shaft f passes through and fits loosely in the circular 
hole in the pawl shifter Ju, Fig. 16 (d). When the shifter 1 
is assembled on the shaft, Figs. 16 (a) and 17 (a), the three 
shifter fingers ig extend through slots in the drive and reverse 
body and come between each set of pawls. The pawhshifter 
is held in place in 
the’ drive and reverse 
body by three pins /, 
which are screwed 
into the outer rim. 
Each pin passes 
through diagonal 
slots hg in the shifter 
fingers hs. The pur- 
pose of the pawl 
shifter is to bring the 
pawls into or out of 
contact with the 
ratchet wheel fi. 
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24. The purpose of the shifting yoke h, Fig. 16 (c), is to 
move the pawl shifter into or out of the conveyer drive and 
reverse body. When assembled, Figs. 16 (a) and 17 (a), 
the shifting yoke h is placed around the pawl shifter 1, and 
the two shifting yoke pins hg, Fig. 16 (c), fit loosely in the 
groove Jip in the shifter in (a) and (d), Fig. 16. The pins 
are screwed into the arms of the shifter yoke. The arrange- 
ment of the shifting yoke in the pawl shifter is such as to 
permit the pawl shifter to rotate with the drive and reverse 
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body and yet allow the yoke to move the shifter in or out 
of the drive and reverse body when it is desired to do so. 
The shifting yoke is moved by the reverse lever a, which is 
connected to the part fu, Fig. 16 (c), of the shifting-yoke 
shaft. 

The shifting yoke h, Fig. 17 (c), is carried in, as well as 
enclosed, by the conveyer reverse cover 71, which is made in 
two parts. The parts m of the shifting-yoke shaft turn freely 
in the reverse cover. 

The conveyer reverse cover 7 is shown in Fig. 18. The 
parts of the shifting-yoke shaft, Fig. 17 (c), turn in the 
holes 7 and 73, Fig. 18. The long end hu, Fig. 16 (c), of the 
shifting-yoke shaft extends beyond the hole 73, and the reverse 
lever connects to the outer end. The reverse lever quad- 
tant 7, is bolted to one-half of the cover. The flanged part 
of the reverse cover 1% bolts to the transfer hopper and the 
bearing cover, Fig. 17 (a). 


REVERSE LEVER 


25. Purpose.—The purpose of the reverse lever is to 
put the conveyer drive and reverse, and, therefore, the con- 
veyer screw into drive, reverse, or neutral position. The 
reversal or stopping of the conveyer screw is accomplished 
by the movement the reverse lever imparts to the shifting 
yoke and, therefore, to the pawl shifter and the pawls. The 

" reverse lever a has three positions: Fig. 17 (a), drive posi- 
tion with the lever pointing forward; reverse position with 
the lever pointing to the rear; and neutral position with the 
lever half way between drive and reverse positions. 


26. Arrangement.—In Fig. 19 is given a side view of 
the safety reverse lever a and the rigid reverse lever arm ay. 
The quadrant is marked 1, the conveyer reverse cover i, 
and the end of the shifting-yoke shaft is marked n. Fig. 20 
shows the other side of the reverse lever detached from the 
shaft of the shifting yoke with a part broken away. The 
reverse lever, Figs. 19 and 20, consists of two separate parts, 
the safety reverse lever a and the rigid reverse lever arm a. 
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The two prongs dio and az of the rigid reverse lever arm fit 
in slots in the safety reverse lever, as shown. The safety 
reverse lever a turns freely on the shaft fu, Fig. 17 (c), of 
the shifting yoke, but the rigid reverse lever arm a: is secured 
to the outer end of the shaft and is, therefore, used to turn it. 

The upper end of the 
safety reverse lever 
works in a slot in the 
engine deck and is oper- 
ated by a short bar a: 
provided for the purpose 
and which is removed 
except when the lever is 
being moved. The bar 
fits in a slot in the upper 
end of the lever. A 
spring behind the catch 
a3, Fig. 19, holds it in 
contact with the notches 
in the quadrant and 
prevents the lever from 
being jarred out of posi- 
tion. The ends of the 
spring a, Fig. 20, en- 
circle the two spring 
guide bushings a; and 
as, which slide freely on 
and are held in position 
by the pin a7 in the rigid 
reverse lever a. 

The safety reverse lever a, Fig. 20, is used to compress the 
spring as, and the rigid reverse lever arm is moved by the 
force of the compressed spring and thereby transmits move- 
ment to the shifting yoke h, Fig. 17 (c).. The oil plugs for 
oiling the pin a; are marked ag, Fig. 20. 
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27. Operation.—Suppose in Fig. 17 (a) that the. safety 
reverse lever a is moved forward. In this event the shoul- 
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der ag, Fig. 20, of the safety reverse lever will be forced against 
the bushing a; and it will be carried ahead on the pin a, 
thereby compressing the spring a,. The bushing ag will now 
be forced against the prong a of the rigid reverse lever arm ai. 
When the pressure exerted by the spring a, on the rigid reverse 
Jever arm a is about equal to the resistance to movement 
offered by the pawl shifter and the pawls, the arm will move 
the shifting yoke. When the 
safety reverse lever is moved 
back, the part ay of the lever 
is pressed against the bushing 
as. The spring a, is compressed 
and the bushing a, is forced 
against the prong ay of the 
rigid reverse lever arm a, and 
will cause it to turn the shifting 
yoke. 

The reason that the safety 
reverse lever imparts move- 
ment to the rigid reverse lever 
through a spring is to prevent 
damage to the shifting yoke, the 
pawl shifter, or to the pawls, 
should the latter stick in the 
teeth of the ratchet wheel. If 
the safety reverse lever were 
connected rigidly to the shifting 
yoke, some of the above parts 
would be broken, as the force 
transmitted through the lever would depend on the force 
applied to the reverse lever bar. When a spring is used, the 
force transmitted to the pawls does not depend on the pull 
on the safety reverse lever bar, but on the tension of the 
spring. The greatest force which can be applied to the pawls 
is, therefore, equal to that exerted by the compression of the 
spring a, when the safety reverse lever is at either extreme 
in the quadrant. 


Fic. 20 
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OPERATION OF CONVEYER DRIVE AND REVERSE 


28. Positions.—The conveyer drive and reverse has 
three positions, drive or normal position, reverse position, 
and neutral position. In drive position the conveyer screw 
is delivering coal to the transfer hopper; in reverse position 
the conveyer screw is turning in the opposite direction and 
is pulling the coal back; and in neutral position the con- 
veyer screw is stationary. 


29. Conventional Views.—The operation of the con- 
veyer drive and reverse will be explained by referring to 
Figs. 21, 22, and 28. These drawings are designed to show 
the operation of the apparatus rather than the actual con- 
struction, which has already been given in Figs. 16 and 17. 

In Figs. 21, 22, and 23 (a) the pawls are not shown, and 
the purpose of these views is to show the movement of the 
pawl shifter i; Figs. 21, 22, and 23 (b) are end views of the 
conveyer drive and reverse, with the cover g removed. The 
reverse lever is not shown, because its position will be appa- 
rent from the positions of the shifting yoke h. A part of the 
driving rack a; is shown in contact with the gear c. 


830. Drive Position.—In Fig. 21 (a) is shown the posi- 
tion of the pawl shifter ji, and in (b) is shown the posi- 
tion of the drive pawls he and the reverse pawls hs when the 
conveyer drive and reverse is in drive position. In drive posi- 
tion, the fingers hg (b) of the pawl shifter force the reverse 
pawls h; out of contact with the teeth of the ratchet wheel fi, 
and the pawl springs, not shown, pull the drive pawls hz into 
contact with the wheel. 5 

The outward or power stroke of the driving rack ag (a), as 
shown by the arrow, ‘causes the gear c to turn the shaft f in 
the direction of the arrow on the shaft and the ratchet wheel 
(b) will turn as shown by the arrow a. As the drive pawls 
incline toward the direction in which the ratchet wheel is 
turning, they will mesh with the teeth of the wheel, and a 
turning movement will be transmitted to the drive and reverse 
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gear body fe in the direction shown by the. arrow 6. This 
rotation will be transmitted through the shafts and gears to 
the conveyer screw which will turn in the proper way to move 
the coal forward 


Fie. 21 


When the driving rack a; moves in the opposite direction 
or inward, the ratchet will turn as shown by the arrow a (b), 
but the drive and reverse body fz and the conveyer screw 


stops. The reason is that the drive pawls de are now inclined 
away from the direction ’of rotation of the ratchet wheel and 
they merely run over the teeth without sticking in them. 
This explains why the outward stroke of the driving engine 
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is a power stroke and the inward stroke is a light stroke. 
The non-engagement of the pawls with the ratchet wheel 
accounts for the clicking noise heard during stoker operation. 
The drive and reverse body and the conveyer screw begins 
to turn again when the driving rack starts outward. 


81. Neutral Position.—When the reverse lever is 
pulled back to neutral position, the shifting yoke h and the 
pawl shifter / are pulled outwards into the position shown 
in Pig. ‘22 (a). When the yoke is moving outward from the 
‘position shown in Fig. 21 (a) to the position shown in 
Fig. 22 (a), the engagement of the pins h with the diagonal 
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slots hs causes the pawl shifter i to turn within the shifting 
yoke h and the body fe in the direction of the arrow on the 
shifter. This movement of the pawl shifter causes the shifter 
fingers Mis, Fig. 22 (b), to force the drive pawls fz out of con- 
tact with the teeth of the ratchet wheel without bringing the 
reverse pawls hz against the teeth. The ratchet wheel fi then 
turns as shown by the arrows without imparting movement 
to the drive and reverse body fs and to the conveyer screw. 


82. Reverse Position.—To reverse the conveyer drive 
and reverse body fz, and, therefore, the conveyer screw, the 
outward or power stroke of the driving rack a, Fig. 21 (a), 
must be made a light stroke, and the inward or light stroke 
must be made a power stroke. Fig. 23 (a) shows how the 
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light stroke of the rack is converted to a power stroke and the 
rotation of the drive and reverse body as shown in Fig. 21 (a) 
reversed. : 

As the shifting yoke h is moved from the position shown in 
Fig. 22 (a) to the position shown in Fig. 23 (a), the pawl 
shifter i: moves outward and on account of the slots hg and 
pins h; continues to turn as shown by the arrow. The rota- 
tion of the shifter causes the shifter fingers hg, Fig. 23 (b), to 
force the drive pawls M2 still further away from the teeth of 
the ratchet wheel f; and the pawl springs, not shown, pull 
the reverse pawls h; into contact with the teeth. f 


33. The driving rack a;, Fig. 23 (a), makes a power stroke 
when it moves inwards or in the direction of the arrow, because 
the ratchet wheel f,, view (b), now turns in the direction of 
the arrow a; and engages with the reverse pawls hs. The 
body f: will turn in the direction of the arrow 6; and, there- 
fore, the conveyer screw will turn in the opposite direction 
from drive position. The outward stroke of the driving rack 
and the ratchet wheel turning in the direction of the arrow a, 
Fig. 23 (6), is a light stroke, because the reverse pawls slip 
over the teeth of the ratchet wheel and do not stick in them. 

When the shifter yoke is moved by the reverse lever from 
the position shown in Fig. 23 (a) to the position shown in 
Fig. 21 (a), the pawl shifter moves outwards and turns in the 
direction opposite to that of the arrow on the shifter, 
Fig. 23 (a), on account of the slots hg engaging the pins hy. 
The reverse pawls hs are then thrown out of contact with the 
ratchet wheel and the drive pawls he are pulled into contact 
as shown in Fig. 21 (6). 


THE ELEVATING SYSTEM 


34. Parts of Elevating System.—The elevating sys- 
tem B, Fig. 3, consists of the transfer hopper and the ele- 
vators. The transfer hopper receives the coal from the con- 
veyer screw, and divides and delivers it to the elevators. 
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The elevators raise the coal from the transfer hopper to the 


distributer tubes which are attached to the elevators, and are 
set in openings in the back boiler head. 


TRANSFER HOPPER 


35. Description.—The transfer hopper b with the 
driving engine and driving-rack housing connected to it, are 
shown in Fig. 24 (a). View (b) shows the dividing rib and 
view (¢) the stud and the washer for holding the rib fixed. 


In Fig. 24 (a) the conveyer drive and reverse is removed, and 
a part of the elevators b: is shown. In Fig. 25 is given a top 
view of the hopper with the elevators removed, but with the 
conveyer drive and reverse cz shown. 

The shaft f, Fig. 16 (a), turns in a bushed bearing e in the 
side of the transfer hopper, Fig. 24 (a), and in the bearing 
cover, view (d). The bearing cover bolts to the side of the 
hopper and holds the conveyer drive and reverse in position. 
The flanged part of the conveyer reverse cover iy, Fig. 17 (a), 
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bolts to the end ¢2 of the hopper and the bearing cover. The 
conveyer drive and reverse gear turns in the opening e, and 
meshes with the teeth a; in the driving rack. 

The transfer hopper is a large casting secured to the engine 
frame beneath the cab deck which forms a top for the hop- 
per. Access to the interior of the hopper is obtained through 
two doors in the deck. The left and right ball-joint clamps bg, 
Fig. 24 (a), which are bolted to the hopper serve to secure the 
ball joint on the conveyer unit to the hopper. The clamps 
are held together by the bolts b; The ball joint can be dis- 
connected from the transfer hopper by removing the bolts 


which secure the left clamp to the hopper and the bolts by. 
The opening which is exposed in the top of the transfer hop- 
per when the doors in the cab deck are opened, is shown by by, 
Fig. 25. 


36. The openings 6, are normally closed by the slide 
doors by, Fig. 24, on the elevators b;. The lower part of the 
elevator screws work in the openings 7, Fig. 25. The divid- 
ing rib r, Fig. 24 (b), shown in Fig. 25, is secured inside the 
hopper at the front on a pivot by on which it turns. The rib 
is held in position by’a stud and washer bys, Fig. 25, shown 
removed in Fig. 24 (c). The stud, Fig. 25, is set in a slot 
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in the rib, and the rib is held fixed when the stud is screwed 
down tight. To move the rib the doors in the cab deck are 
opened, the stud is slackened off by a wrench provided for 
the purpose, and the rib is turned by applying the wrench to 
the square projection bys. 

When the rib is turned to the left, more coal is supplied 
to the right elevator, and when the rib is turned to the right 
the coal supply is increased to the left elevator. The pur- 
pose of the dividing rib then is to control the supply of coal 
to either elevator. 


THE ELEVATORS 


37. Purpose.—The purpose of the two elevators Fig. 3, 
which are placed on each side of the fire door, the elevator 
casings b being bolted to the transfer ‘hopper, is to elevate 


- the coal from the hopper and deliver it to the distributing 


system. 


88. Description.—In Fig. 26 (a) is shown an exterior 
view of an elevator removed from the transfer hopper. In (b) 
ig shown a section taken through an elevator, and in (c) a top 
view with a part removed so as to show the interior mechan- 
ism. Each elevator, view (a), consists of a casting 7, an ele- 
vator screw 4), a driving shaft %, with a gear is connected to 
it, and an elevator drive and reverse 7% which extends upwards 
from the line x y, and normally turns on the top of the ele- 
vator casing 7 during each power stroke of the driving rack. 

The driving shaft t2 transmits the movement of the driv- 
ing rack, which meshes with the gear 7s, to the elevator screw. 
The upper end of the shaft 72 extends beyond the top of the 
elevator drive and reverse. The elevator drive and reverse 74 
is a mechanism which is similar in principle to the conveyer 
drive and reverse, and is used to reverse or stop the move- 
ment of the elevator screw if desired. The lower ends of the 
driving shafts turn in bushings in the transfer hopper. The 
part of the elevator screw between the gear 7; and the casing 7 
turns in the semicircular cavity %, Fig. 25, in the transfer 
hopper. 
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89. The elevator casing, Fig. 26 (a), has an elevator 
door i;, a slide door ig, a casing door %, and a distributer 
cover 4. The slide door 7g which is slotted, is secured to the 
casing door 7; by the stud and nut iy. The door can be 
moved downwards by slacking off on the stud if the elevating 
screw becomes clogged. If the obstruction cannot be 
removed through the slide door, a larger opening can be 
made by removing the nuts tz, and taking off the casing 
door i;, the slide door also coming off with it. The elevator 
casing door i, which is secured to the casing by studs and 
nuts, is also provided to facilitate the removal of clogs from 
the elevators. The distributer cover to closes an opening 
through which the passage of coal to the distributers can be 
observed. A small poker can also be inserted through the 
opening if the coal is not moving freely at this point. 


40. The arrangement of the moving parts of an elevatcr 

’ will be explained by referring to the sectional view of the 

elevator shown in Fig. 26 (6). The elevator driving shaft i2 

is placed within the elevator screw i, but these two parts 

are not secured together. The ratchet wheel j is keyed te 

the driving shaft zz, and the pawl casing i, is keyed to the 
elevator screw 11. 

Fig. 26 (c) is a top view of an elevator with the cover 
removed and shows how the connection is made between 
the driving shaft and the elevator screw. The pawls ji 
and j2 are pinned to the elevator pawl casing 1%, which in 
turn is keyed to the elevator screw. The ratchet wheel 7 is 
keyed to the driving shaft and transmits a turning move- 
ment through the pawls to the pawl casing 74, and thereby 
to the elevator screw, when the ratchet wheel j is turned by 
the driving shaft z The pawls can be moved into or out 
of contact with the ratchet wheel, thereby making and break- 
ing the connection between the elevator screw and the driv- 
ing shaft, by the pawl shifter js, Fig. 26 (b), which is raised 
and lowered by the reverse knob 4:.- 


4]. Elevator Serews, Driving Shafts, and Elevator 
Casings,—In Fig. 27 (a) ard (b) are shown the left and the 
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tight driving shafts with the driving gears is on their lower 
ends. In (c) is shown one of the elevating screws. The 
elevator casings are shown in (d) and (¢). The screws are 
interchangeable, but the driving shafts are not. When 
assembled, the elevator screw fits loosely on the driving shaft. 
The elevator stirrer k, which has wings ki, is keyed to the 


(0) @ 
Fic, 27 
elevator screw. These wings, Fig. 26 (b), throw the coal 
after it has been elevated, into the distributer tube e. The 
elevator pawl casing 7, Fig. 26 (a), turns on the top of an 
elevator casing, view (d) and (e). 
Fig. 28 (a) shows the right elevator gear 73, Fig. 27 (6), 
removed from the driving shafts. The gear shown has the 
teeth cut at 183° and is used with a 183° hopper. A 223° 
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hopper requires 223° gears. Fig. 28 (6) shows the rachet 
wheel j, Fig. 26 (6), removed from the upper end of the driv- 

‘ing shaft. The holes tapped in the wheel are used to remove 
the wheel from the shaft. 


42. Elevator Drive and Reverse .—The elevator drive 
and reverse is, Fig. 26 (a) and (b), is a mechanism which 
normally turns on the upper end of each elevator casing. 
Its purpose is to run the eleva- 
tor screw in either direction, or ne 
to stop it as may be desired. : 

The arrangement of the parts 
which comprise the elevator 
drive and reverse, will be ex- 
plained by referring to Fig. 29 
(a), (b), and (c), which show the 
mechanism partly disassembled. 
View (a) shows the elevator 
drive and reverse casing | partly 
broken away so that the interior 
can be seen; (b) shows the pawl 
casing cover, and (c) shows the 
pawl shifter. The ratchet wheel 
j, view (a), is shown removed 
in Fig. 28 (b). The pawls ji 
and j, turn freely on the pins 75, 
which connect them to the cas- 
ing I. The drive pawls which 
cause the elevator screw to turn 

so as to elevate the coal, are 
MT marked 7;, and the reverse pawls which cause the elevator 
screw to reverse and pull back the coal, are marked js. 


— 


43. The pawls are connected by springs not shown in 
this view, but which are shown in Fig. 26 (c). The pawl 
cover 73, Fig. 29 (0), bolts to the top of the casing /. The 
pawl shifter, view (¢), sets on top of the pawl cover and the 
fingers js extend down through the slots 77 in the cover. The 
lower part of the fingers come between the pawls f1 and js, 
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view (a), The pawl shifter, view (c), is held in the pawl 
cover by two pins js, view (b), one shown, the inner ends of 
which extend into the slots jo, 
view (c), in the shifter fingers. 
The outer ends of the pinholes 
are closed by plugs. 


Fie. 30 


The pawl shifter, Fig. 29 (c), has two catch pins jj. shown 
in the sectional view, Fig. 30 (a), with springs. The ends 
of the pins extend into the circular opening in the center of 
the shifter, Fig. 29 (c). The pins and springs are inserted 
by removing plugs j13, as shown in Fig. 30. The pins hold 
the pawl shifter when it is raised to neutral position, as the 


TYPE D DUPLEX STOKER 35 


pins then engage with the groove jiu, Fig. 29 (a), on the driv- 
ing shaft 7. The pawl shifter can be raised and lowered by 
the reverse knob js, Fig. 29 (c), when the shifter is turning, 
because the knob is arranged so that it turns freely on the 
shifter. 


OPERATION OF ELEVATOR DRIVE AND REVERSE 
44, Positions.—The elevator drive and reverse has 
three positions, drive, or normal, position in which the coal 
is elevated; reverse position, in which the coal is pulled back; 
and neutral position, in which the screw is stopped. The 
elevator drive and reverse can be placed in any of these posi- 
tions by moving the pawl shifter. The different positions 
will be explained by referring to Figs. 30 (a) and (b), and 
Figs. 31, 32, and 33 (a) and (0). ; 
The elevator drive and reverse mechanism operates on 
exactly the same principle as the conveyer drive and reverse, 
except that two sets of pawls are used instead of three. 


45. Drive Position.—Drive position will be explained 
by referring to Fig. 31 (a) and (b). In (a) is shown the posi- 
tion of the pawl shifter js in drive position. In (b) the pawl 
cover is removed to show the position of the pawls with the 
pawl shifter, as shown in (a). The fingers js of the pawl 
shifter in view (6) has thrown the reverse pawl 7, out of con- 
tact with the teeth of the ratchet wheel 7 and the springs 
have pulled the drive pawls j; against the teeth. As the 
driving rack moves in and out, the driving shaft 7 and the 
ratchet wheel will turn in one direction and then in the other, 
as shown by the arrows a and b. However, it is only when 
the wheel turns in the direction of the arrow a or toward the 
drive pawls j; that these pawls turn the pawl casing / and, 
therefore, the elevator screw. When the ratchet wheel turns 
in the direction of the arrow b the drive pawls run over the 
teeth without engaging them and the pawl casing / and the 
elevator screw remain stationary. With the ratchét wheel 

turning as shown by the arrow a, the casing turns in the 
proper direction as shown by the arrow a, for the screw to 
elevate the coal. 
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46. Neutral Position.—Neutral position is shown in 
Fig. 32 (a) and (6). When the pawl shifter 7s is lifted by the 
reverse knob 7, view (a), the engagement of the slot jg With 
the pin jg causes the shifter to turn in the direction of the 
arrow. This movement, as shown in (b), causes the shifter 
fingers j, to throw both sets of pawls out of contact with the 
ratchet wheel 7. Therefore, the ratchet wheel turns as before, 
but the pawl casing | and the elevator screw stop. The 
pins jr, Fig. 30 (a), snap into the groove ju with the pawl 
shifter 7; in neutral position, and the shifter is held there. 


47. Reverse Position.—Reverse position will be 
explained from Fig. 33 (a) and (0). When the pawl shifter 7s, 
view (a), is moved upwards by the reverse knob js, the shifter 
will again rotate in the direction of the arrow, and this move- 
ment brings the pawls into the position shown in (b). The 
fingers j, of the pawl shifter have now thrown the drive pawls j; 
out of contact with the ratchet wheel j, and the springs have 
pulled the reverse pawls j2 against the teeth. While the 
ratchet wheel rotates in both directions, a turning move- 
ment is imparted to the pawl casing / only when the wheel 
turns in the direction of the arrow b, or toward the reverse 
pawls. The pawl casing and elevator screw, therefore, turn 
in the direction of the arrow bi instead of in the direction of 
the arrow a, Fig. 31 (6), and the coal is pulled back into the 
transfer hopper. 

The pawl shifter must be held in reverse position because 
Fig. 30 (a) shows that there is no groove above the groove ju 
for the pins j12 to catch in. 

When the pawl shifter js, Fig. 33 (a), is lowered, the shifter 
turns in a direction opposite that shown by the arrow, and 
throws the reverse pawls jz out of contact with the ratchet 
wheel j7. The springs will then pull the drive pawls f: in 
contact with the wheel, as shown in Fig. 31 (b). 


48. Power Stroke and Light Stroke.—When the 
driving rack of the engine is making a power stroke, the ratchet 
wheel turns as shown by the arrow a, Fig. 31 (6). When the 
rack is making a light stroke, the tatchet wheel turns as shown 
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by the arrow 6. In Fig. 33 (b) the arrow b shows the power 
stroke and the arrow a the light stroke. Moving the pawl 
shifter from drive position to reverse position, changes a light 
stroke of the driving rack to a power stroke and, therefore, 
reverses the movement of the elevator screw affected. 


THE DISTRIBUTING, OR SPREADING, SYSTEM 


49. Description.—The coal after leaving the elevating 
system, enters the distributing system which spreads it over 
the fire. The distributing system C, Fig. 4, consists of an 
arrangement of parts which are secured to the right and left 
elevator casings. 

One of the distributing systems with the parts separated, 
is shown in Fig. 34 (a), (b), and (c). Each distributing sys- 
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tem consists of a distributer elbow m, view (a), which is 
bolted to the elevator casing 6;, partly shown; a distributer 
tube m, view (b), which is connected to the elbow by a hook 
bolt m2; and a jet nozzle ms, view (c), which is secured to the 
elbow by a setscrew mu, view (a). 

The distributer tube mm, view (b), is now made in three 
pieces, the upper and lower parts on the front of the tube 
proper being removable. Therefore, should the parts which 
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extend into the firebox burn off, they may be replaced at a 
smail expense and without the necessity of discarding the 
tube itself and installing a whole new distributer. 


50. The distributer tube m extends through an opening 
in the back boiler head into the firebox. The coal, as it is 
forced from the elevator screw into the distributer tube, is 
blown into the firebox by steam which passes through the 
small openings shown in the front of the jet nozzle. A draft 
ring ms, Fig. 34 (a), is riveted to the boiler head and closes 
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the opening in the boiler head around the distributer tube. 
The lower end of the jet nozzles ms connect to steam pipes mg. 
An opening extends upwards in each nozzle and terminates 
in the five small holes shown. The jet nozzle shown in (c) 
has a shoulder where it comes in contact with the elbows 
which permits the nozzle being maintained at the proper 
height. This fact is important, as any variation in the height 
of the jet nozzle in the elbow interferes with the proper dis- 
tribution of the coal. The purpose of the distributer tubes 
is to scatter the coal evenly over the fire. The steam strik- 
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ing the ribs my, view (0), distributes the coal to each of the 
back corners, and the steam impinging on the rib J, scatters 
the coal over the other parts of the fire. 

The firing of the coal is intermittent on account of the 
elevation of the coal being stopped during the return stroke 
of the driving rack. The passage of coal through the elbows 
can be observed by opening the cover 7, view (a). 


GAUGES 


51. In Fig. 35 is shown the two steam gauges which are 
set in a bracket secured to the back head of the boiler in a 
position where they can be easily read by the fireman. The 
gauge on the left indicates the pressure of steam used by the 
driving engine. The gauge on the right has a red hand and 
a white hand, the one being above the other. The red hand 
indicates the steam pressure on the jet in the left elbow, and 
the white hand the pressure on the jet in the right elbow. 


THE DRIVING ENGINE 


52. General Description.—An exterior view of the 
driving engine has already been shown in Fig. 4. This figure 
shows the engine bolted to the driving rack housing, which is 
connected to the transfer hopper. Fig. 36 is a diagrammatic 
view of the left end or main cylinder head of the driving engine 
with the steam cylinder shown in section. This, as well as 
the views of the engine which follow, in Figs. 37, 38, and 39, 
are designed to show the arrangement of the various ports 
and passages, but not the actual construction of the parts. 

The piston rod a, Fig. 39, which passes through a stuffing- 
box in the cylinder head, is screwed into the end of the driving 
rack a3, and the piston is further secured to the rack by a 
lock pin ay The rack housing is marked ap. 

The cylinder of the driving engine has a stroke of 173 inches 
and a bore of 11 inches. The engine is operated by steam 
irom the locomotive turret, the steam being reduced in pres- 
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sure by throttling through a }-inch globe valve. A limiting 
valve is placed in the steam line to the steam cylinder, and 
is set to approximately 110 pounds, to prevent a high steam 
pressure and resulting strain on the stoker parts, should the 
pressure be suddenly turned on the cylinder with the main 
throttle valve. The steam pressure used varies from 8 to 
.80 pounds, according to the work required by the quality 
and size of the coal. In normal operation, that is when the 
stoker is conveying and elevating the coal, the piston makes 
a power stroke or turns the conveyer and elevator screws 
when it moves outwards or to the right. The piston runs 
light on the return stroke on account of the arrangement of 
the conveyer and elevator drive and reverse mechanisms, 
which causes the conveyer and elevator screws to remain 
stationary. However, as already explained, the reversal of 
the screws causes the piston to make a power stroke when 
moving to the left and a light stroke when moving to the 
right. 


58. Operation of Stoker Engine.—The driving engine 
is practically the same as the top head and the steam cylinder 
of a Westinghouse single-stage air compressor. It -will there- 
fore be unnecessary to explain the constructon and arrange- 
ment of the parts in detail, as this will be evident when the 
operation is explained. The operation of the driving engine 
will be explained by referring to Figs. 36 and 37. 

In Fig. 36 it is assumed that the steam piston 25 has stopped 
at the extreme right end of the cylinder. In this event the 
right side of the reversing plate 24 strikes against the but- 
ton 26 on the reversing rod 23 and pulls the reversing valve 18 
to the right into the position shown. This connects cham- 

ber 16 at the outer end of piston 12 to the steam exhaust 
port Ex through port 21, cavity 20 in the reversing valve, 
and port and passage 28. Steam from the boiler enters the 
driving engine at the port marked Steam Inlet and passes 
through passage to chamber 11, and through passage 13 
to chamber 17. On account of the area of piston 12 being 
greater than that of piston 8, and because of the absence of 
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pressure in chambers 16 and 7, the two pistons 12 and 8, as 
they are connected by stem 37 on which a slide valve 9 is 
placed, are forced upwards. The slide valve 9 opens port 2 
and steam passes from chamber 11 through passage 2 and 
ports 1 and 2 behind piston 24, and forces it to the left. Any 
steam that may be in front of the piston exhausts through 
port 29, cavity 30 in the slide valve, and through passage 5 
to the exhaust Ex. 


54. As the steam piston nears the end of the stroke to 
the left, the left side of the reversing plate 24 strikes the 
shoulder 22 on the reversing rod 23 and forces the reversing 
valve 18 ahead, as shown in Fig. 37. Steam from cham- 
ber 17 now passes through passage 27 to chamber 16 and 
practically balances the pressure on piston 12, thus giving 
piston 12 no tendency to move in either direction. There- 
fore at this time piston 12 may be disregarded as far as any 
movement that it will impart to the slide valve 9 is con- 
cerned. The pressure then acting on the inner face of pis- 
ton 8 as chamber 7 is always open to the exhaust, forces the 
pistons 12 and 8 and the slide valve 9 down, until the cavity 30 
in the valve connects ports 2 and 4 and, therefore, the right 
end of the cylinder with exhaust port Ex. The slide valve 
now uncovers steam port 29 and steam from chamber 11 
passes in front of the steam piston 25 and moves it to the 
right. As the piston nears the end of its stroke to the right, 
the right side of the reversing plate 24 strikes the button 26 
on the reversing valve and pulls the rod and the reversing 
valve to the right, as shown in Fig. 36. The steam from cham- 
ber 16 exhausts through passage 21, cavity 20 in the reversing 
valve 18, and passage 28 to exhaust port Ex. The steam 
pressure in chamber 7/1 acting on the inside area of the large 
piston 12 moves pistons 12 and 8, and slide valve 9 upwards. 
Steam then passes through passage 2 and ports / and 2 behind 
piston 25 and moves it to the left. 


55. Cushion.—As the stoker engine has no air cylinder 
to supply an air cushion for the steam piston, a special port 
arrangement is provided in the cylinder so that the steam pis- 


Sf “‘O1T 
VILLE 
OLZZZZZZZ 


puz Eusnoy yous 
¥2 preg “Ossi 


42[Ul UDELS. 


GSMS 


S 
N 
N 


\V 


eupazs Baty Zi yu 


LLL 


Vj 


7 } 


ee org 


——— 


L] PDB} 4P pE2g UoLSif 
Pe: ge Pasa 


WK 
tl 


———— 


bb ZB) N 


ening Burposedg 


TYPE D DUPLEX STOKER 47 


ton can be properly cushioned at the end of either stroke. 
The port arrangement for cushioning the piston is as follows: 
Ports 2 and 29, Fig. 36, from the steam passages enter the 
cylinder a short distance from either end. In addition to 
these ports, three small ports / and 4, one of each being shown, 
which are 3%; inch in diameter, are drilled from the steam 
passages into the cylinder at either end. Therefore, when the 
steam is exhausting through ports 2 or 29 and the steam pis- 
ton moves beyond these ports, any steam that remains in 
the cylinder is trapped between the piston and the cylinder 
head and escapes slowly through the small ports 1 or 4. This 
action cushions the piston and prevents it from striking the 
cylinder heads. When the steam cylinder is receiving steam, 
the steam will enter the cylinder through ports 1 or 4 first. 
The piston, therefore, starts slowly, and a sudden thrust on 
the driving pawls is avoided until the piston moves beyond 
the large ports 2 or 29. 


OPERATING VALVE 


56. Purpose.—The purpose of the operating valve 16, 
Figs. 36 and 37, is to cause the steam piston to move back to 
the end of the cylinder, from which it last started, and to 
stop there. The necessity for such a movement of the steam 
piston under certain conditions will be understood from the 
following: 

When the conveyer screw or either one of the elevator 
screws becomes clogged, and the engine and the screw stops, 
the screw which is clogged must be reversed to clear it. As 
the drive pawls will be held tight in the ratchet wheel of the 
part affected, the reverse arrangement of this part cannot 
be moved to disengage these pawls from the ratchet wheel. 
A movement of the steam piston and the driving rack in the 
opposite direction, is then necessary in order to relieve the 
pressure on the drive pawls. The purpose of the operating 
valve 15 is to cause the steam piston to return to the end of 
the cylinder from which it started, and then stop, which 

movement relieves the pressure on the drive pawls and thereby 
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permits the reverse lever of the conveyer drive and reverse 
or the pawl shifter of an élevator drive and reverse to be 
moved to reverse position. The engine can be started again 
by moving the operating valve to running position. 


57. Positions of Operating Valve.—The operating 
valve is shifted by an arrangement of levers 10, and rods n, 
ny, M2, and 13, Fig. 5 (a). The rod u is secured by brackets 
to the back boiler head and the rod 13 to a jaw on the oper- 
ating valve rod m, Fig. 37, The operating valve lever 10, 
Fig. 5 (a), has three positions: down position with the lever 
pointing down; upper position with. the lever pointing up; 
and running position, with the lever pointing outwards. The 
lever is normally carried in running position. In down posi- 
tion the engine stops at the steam-head end of the cylinder. 
In upper position the engine stops with the piston at the rack 
end of the cylinder. In running position the engine con- 
tinues to work. 


58. Operation.—The action of the operating valve 15 
will be explained by referring to Figs. 37 and 39, and Figs. 36 
and 38. Let it be assumed in Fig. 37 that the piston, on 
account of a clog in the conveyer screw, stops in the cylin- 
der on the outward stroke at the point shown. When the 
safety reverse lever is moved, the conveyer drive and reverse 
will not go into reverse position because the drive pawls are 
held fast in the teeth of the ratchet wheel. The operating- 
rod lever 10, Fig. 5 (a), is moved downwards and places the 
operating valve 15 in the position shown in Fig. 39. The 
steam in the chamber in front of the large piston 12 now 
exhausts through port 32, port $4 in the operating valve, 
and port 14to Exhaust. Pistons 8 and 12 and the slide valve 9 
will be forced upwards into the position shown, and steam 
will be admitted through port and passage 2 to the right end 
of the cylinder, thereby causing the piston to move back 
from the position shown in Fig. 37 to the left end of the cylin- 
der, as shown in Fig. 39, where it will stop. The reverse 
movement of the piston and rack will free the drive pawls 
from the ratchet wheel and will permit the reverse lever to 
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move the pawl shifter to reverse position and thereby bring 
the reverse pawls into engagement with the ratchet wheel. 

The reason the piston stops in the head end of the cylin- 
der, as shown in Fig. 39, is that the steam which the reversing 
valve admits through port 27 to the front of the piston 12, 
will escape through port 32 and the operating valve faster 
than it enters through port 27. The pistons 8.and 12 and 
the slide valve 9 will, therefore, remain in the position shown 
when the steam piston completes its stroke to the left, and 
steam will continue to blow through port 14. In order to 
get the piston to moving and, therefore, to run the conveyer 
screw backwards, it is necessary to move the handle of the 
operating-valve rod to running position. This moves the 
operating valve to the center position shown in Fig. 37, and 
the piston will again operate, because the escape of steam 
from chamber 16, Fig. 39, is prevented. The reverse move- 
ment of the screw will force the obstruction out of the crusher 
where the clog usually occurs, when it can be removed from 
the trough. 


59. When the conveyer screw has been reversed on 
account of clogging, if the reversed screw is run for more than 
one or two revolutions, the screw will wedge the coal at the 
back end, and the steam piston will stop. The reverse pawls 
will be held so tightly in the ratchet wheel that the reverse 
lever cannot move the shifting yoke and pawl shifter to drive 
position. Assume that the piston stops on the inward stroke 
in the position shown in Fig. 36. The handle 10 of the oper- 
ating-rod lever, Fig. 5 (a), is moved to the upper position, 
which raises the operating valve 15 to the position shown in 
Fig. 38. Steam at boiler pressure then passes from the main 
steam passage 3 through passage and port 33 to ports 34 
and passage 32 to chamber 16, and the pistons 8 and 12 and 
the slide valve 9 are moved downwards from their position 
in Fig. 36 to their position in Fig. 388. The steam then enters 
the left end of the cylinder through port 29 and moves the 
piston to the right end of the cylinder. The movement frees 
the reverse pawls from the ratchet wheel and permits the 
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reverse lever to be moved to drive position. The steam pis- 
ton will stop in the position shown in Fig. 38, because the 
steam will enter chamber 16 by way of the operating valve 15 
faster than it can escape through ports 21 and 28 and the 
exhaust port Ex. To start the engine the operating-rod 
handle is returned to running position and this returns the 
operating valve 15 to central position, as shown in Fig. 36. 
In this position the admission of steam through port 32 is 
prevented. The same procedure should be followed when a 
clog occurs in either of the elevator screws. The operating 
valve, when in running position, is held there by two catches a, 
Fig. 38, one on each side of the rod, which are pressed by 
springs against the groove a2 in the valve rod. The springs 
and catches can be removed by unscrewing the cap nuts as. 

The purpose of the small port b in the valve shown in 
Fig. 38 is to unbalance slightly the steam pressure on the 
interior of the lower end of the valve when in its upper posi- 
tion and thereby prevent any tendency on the part of the 
weight to move the valve downwards. 


METHOD OF OPERATION 


60. To Stop and to Start Stoker Engine.—Reference 
will be made to Fig. 5 (a) and (b) when explaining how the 
stoker engine should be started. This illustration shows the 
arrangement of the steam pipes as well as the location of all 
the valves which are to be used when running the stoker. 
The operating valve lever 10, views (a) and (6), should first 
be placed in central or running position. This operation 
puts the operating valve in the engine in the proper position 
to keep the engine running. Next the conveyer reverse 
lever cs, view (b), should be placed in forward position, and 
valve 8 to the exhaust line opened. The drain cock c, 
view (a), in the drain pipe c, should also be opened. The 
drain cock c, on the cylinder is automatic. Then valve / 
at the steam turret, valve 2 when used, and valve 3, are 
opened, which allows the steam to flow to the jet line through 
the pipes a. The valves 4 and 4 in the steam line which 
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regulate the steam pressure to the jet nozzles are left set when 
stopping the stoker, and they are, therefore, set for about 
the right pressure (8 to 20 pounds). 


61. After it has been ascertained that steam is blowing 
through the jet nozzles, the steam may be turned on the 
engine by opening valve 6, which allows the steam to pass 
to pipe b, the lubricator feed which is connected to pipe 11 
being started first. Valve 7 is opened only when it is required 
to supply more steam than can be supplied by valve 6 on 
account of having to crush a hard lump of coal. After this 
has been done valve 7 should be closed. 

Valve 9, Fig. 5 (a) and (0), which is in a pipe leading to the 
transfer hopper, should be kept closed except when it is desired 
to moisten the coal with the exhaust steam from the stoker 
engine. 

After the engine has been started the first slide plate in 
the tank should be opened by pulling it forwards with a 
hook. The amount the plate should be opened will depend 
on the size of the coal, but with slack coal the proper opening 
is obtained when the slide is open about half way. 

To stop the stoker engine close valve 6. 


62. To Reverse Conveyer Screw in Tank.—The con- 
veyer screw can be reversed by lowering handle 10 to bot- 
tom position. This stops the engine and frees the drive 
pawls, so that the reverse lever can move the shifting yoke. 
The lever cs is next moved to reverse position, and the engine 
started by moving handle 10 to-center position. The screw 
should not be run backwards more than three revolutions. 

On United States standard .Jocomotive the handle 10 should 
first be raised instead of lowered, after which it is lowered 
to center position. 


63. To Stop Conveyer Screw in Tank.—To stop the 
conveyer screw in the tank, the conveyer reverse lever cg 
should be moved to center position. If the lever cannot 
move the shifting yoke and pawl shifter on account of the 
pawls sticking in the ratchet wheel, handle 10 of the oper- 
ating rod should be moved as explained in Art. 62, 
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64. To Reverse Right or Left Elevator Screw. 
Before reversing the right or left elevator screw, the con- 
veyer screw is stopped as explained in Art. 63 as other- 
wise the stoker will be jammed with coal. The elevator 
screw is then reversed by raising the elevator pawl shifter b, 
to upper position, where it will have to be held. If the pawl 
shifter cannot be moved, operate lever 10 as explained in 
Art. 62. 


65. To Stop Right or Left Elevator Screw.—The con- 
veyer screw must be stopped before stopping either one of 
the elevator screws, or the stoker will become jammed with 
coal. Either elevator screw may then be stopped by raising 
the pawl shifter b, on the screw to be stopped to middle 
position. 


66. Oiling the Stoker.—Unless stated otherwise, the 
oil used in lubricating the stoker refers to engine oil. The 
instructions for lubricating the stoker are as follows: . 

The driving-rack housing and the driving rack are oiled by 
putting } pint of oil in cup 24, Fig. 5 (a). After the first 
oiling the oil should be applied at intervals. The left lower 
elevator-shaft bushing is oiled through oil cup 17. The left 
and right elevator casings 63 are oiled by lifting the pawl 
shifters b,and pouring in } pint of oil, The small oil holes 27, 
Fig. 5 (a), are provided to oil the casings where the elevator 
drive and reverse rotates. 


67. The oil box 15, Fig. 5 (a) and (6), is filled by opening 
the door in the deck. The four pipes shown connected to this 
cup supply oil to the driving rack, to the right lower elevator- 
shaft bushing, and to each end of the conveyer drive and 
reverse. The bearings of the shafts cz and cs are oiled through 
cups 19 and 21, access to which is obtained through the door 
in the deck. The universal joints e and cg, the slip joint ¢;, 
and the conveyer support rollers cy, Fig. 5, should be oiled 
oncea day. The ball joint and clamps b; (a), where the con- 
veyer unit is connected to the transfer hopper, should also 
be oiled. The conveyer gears case cover should be removed 
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and the case which houses the gears d and c; filled with soft 
grease. The case should be inspected every 60 days. Addi- 
tional grease can be applied through plugs 22 and 23. The 
stoker engine should be fed two or three drops of valve oil 
a minute through the pipe /1, which is connected to the stoker 
lubricator in the cab. 


STOKER FIRING 


68. -Preparation for Trip.—Before a stoker can be 
operated successfully, the fireman should know the location 
and the purpose of all the operating levers, valves, gauges, 
and oil feeds to the different bearings. 

When coming on duty, the parts of the stoker that require 
lubrication should be oiled. Assume that the tender slides 
are all in place and no coal entering the conveyer trough. 
Start the stoker and make a test of the parts by which it is 
controlled. The conveyer drive and reverse should be tested 
by placing the reverse lever in drive position, in reverse posi- 
tion, and then in neutral position, noting whether the lever 
moves freely and whether the conveyer drive and reverse 
can be reversed and stopped. Neutral position is important 
because the conveyer screw must be stopped before foreign 
matter can be removed from the transfer hopper or the ele- 
vators cleaned out. Then try the neutral positions on both 
elevators, as it is often necessary to cut out one side or the 
other, and the drive and reverse positions as well. Then, 
too, see whether the engine can be stopped and started by the 
operating lever. 


69. After testing thoroughly the conveyer and the ele- 
vator screw controls, the stoker can be slowed down or stopped 
and the steam valve to the distributers opened. The steam 
should blow freely through all the holes in the jet nozzles, 
as otherwise the coal will not be properly distributed. Any 
holes which are stopped up should be cleaned out. The con- 
dition and the position of the distributers should be noted, 
because a distributer that is too low or one that is badly 
worn or burnt will not distribute coal properly. 
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After it has been found that the stoker operates properly, 
the fire should be built up by hand to about the same depth 
as if the engine were to be “hand-fired. Any banks should 
be broken up and scattered over the grates. If the fire is too 
thin, small amounts of coal should be applied with the shovel. 
When the engine is ready to start the train, the fire should 
be level, light, bright, and well burned through. Before 
coupling on to the train the first tender slide should be opened 
and the stoker run until coal appears at the distributer elbows. 
The coal will then begin to go into the firebox as soon as the 
stoker is started. 


70. Operating the Stoker.—When the engine has 
started the train, the stoker should not be started for a few 
minutes. This allows the coal in the firebox to become well 
burnt; the exhaust. will remove the fine dirt and ashes from 
the fire, and a clean, bright fire will be obtained before the. 
stoker is started. The stoker should now be started and 
allowed to work only a few minutes, after which it should be 
shut off and the fire carefully examined to see whether the 
entire grate surface is being lightly sprinkled with coal. The 
stoker should not be run rapidly, especially when starting 
out. For the first mile or so the stoker should be stopped 
frequently, the fire examined for unequal distribution of coal, 
and the pressure on the steam jets regulated so that too much 
coal will not be fed to any one part of the fire. If there is too 
tnuch pressure on the jets, the coal will be thrown to the front 
end of the firebox and the fire at the back end will become too 
light. Cold air will then be admitted through the back grates 
and the steam pressure will drop. 

If too little pressure is used on the jets, the fire will become 
too light on the front grates and too heavy on the back grates. 
Great care should, therefore, be given to the jet pressure so 
that the coal will be scattered evenly. 

The pressure on the steam jets depends on how the loco- 
motive is working and on the size and condition of the coal. 
‘Less steam-jet pressure is required when the locomotive is 
working hard, as the heavier exhaust assists in carrying the 
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coal into the firebox. When the coal is fine or dry, less steam- 
jet pressure is required than when the coal is wet. 

The fire should be carried as thin as possible. Under aver- 
age conditions the fire should be 5 or 6 inches deep at the fire- 
door and 3 or 4 inches deep at the flues. 


71. The shovel should not be used after the stoker has 
been started, as green coal will fall on green coal and the 
resulting bank in the fire will necessitate the use of the hook. 
The exhaust at the smokestack should be watched closely. 
Dense black smoke is an indication that too much coal is 
being fired, and the stoker should be run more slowly. The 
coal should be watched as it runs from the tender into the 
conveyer for rock, to see that sulphur, pieces of wood, or iron, 
are removed before they enter the trough. Most of the stoker 
failures are caused by clogs of foreign matter in the coal. The 
fire should be starved as much as possible and only enough 
coal fed to maintain the steam pressure. If more coal is feed- 
ing to one side of the firebox than to the other, raise the hop- 
per door and move the dividing rib toward the side that is 
receiving the most coal. 


72. The elevator on the thick side of the fire may also 
be placed in neutral position for short periods from time to 
time, and the amount of coal fed to this side of the firebox 
decreased. \As the conveyer screw will carry the coal to the 
transfer hopper faster than the single screw will elevate it, 
an elevator should not be stopped for any great length of time 
or the screw which is operating will stall because the hopper 
will become jammed with coal. 


73. When approaching the top of a hill or a siding or other 
points where the throttle is to be closed, the stoker should also 
be shut off and the fire kept up by hand while drifting down 
hill or standing in the siding. The reason for shutting off 
the stoker is that the distribution of the coal is assisted by 
the draft when the engine is working. There is little or no 
draft when the engine is drifting or standing; hence, if the 
stoker is worked, the coal will bank in the firebox and may 
cause clinkers. 
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The fire should be maintained with the shovel when stand- 
ing, drifting, or doing short switching. The shovel should 
also be used to hand-fire spots in the firebox which ‘may be 
thin or undersupplied by the stoker. 

On account of the thinness of the fire, greater care should 
be exercised when shaking the grates than is required on hand- 
fired locomotives. If practical, the grates should be shaken 
only when the locomotive is not using steam. When 
approaching grades the fire should be properly prepared by 
speeding up the stoker to meet the heavier demands. In the 
event of a clog which stops the stoker, and which cannot be 
quickly remedied, the fire should be maintained by hand until 
the obstruction is removed. 


74. Duties of Fireman at End of Trip.—When 
approaching the terminal all the tank slides should be closed 
and the coal worked out of the conveyer and elevators. The 
throttle valve 6, Fig. 5 (a), and the steam-jet line valve No. 3 
should be closed tightly, but valves 4 and 5 should be allowed 
to remain set. It is also good practice to close valves 1 and 2. 


STOKER DISORDERS 


75. Distributers Worn or Are Not the Proper 
Height.—If the distributers are worn or are not the proper 
height, the coal cannot be scattered evenly by regulating the 
jet pressure. The action of the steam in blowing the coal 
through the distributers causes the back end of the distributers 
to wear and become dished out. The steam jet, when it 
strikes the depression on the distributer, is thrown upwards 
and the coal will not be thrown far enough ahead in the fire- 

_box, but will bank near the door sheet. The distributer 
should be removed and the hole filled in or a new distributer 
applied. 

If the distributers are allowed to hang too low, the coal 
will bank about 2 feet from the back sheet. On the other 
hand, if the distributers are too high, the coal will be carried 
in larger quantities to the front end of the firebox, and will 
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not be distributed, as it should be, over the back section of 
grates. 

76. Holes in Jet Nozzle Stopped Up.—lIf any of the 
holes in the jet nozzles become stopped up with scale, the coal 
will be blown either toward the side sheets or the center of 
the firebox, depending on which holes are plugged. A 
plugged-up jet nozzle can be cleaned by disconnecting the 
union on the steam pipe below the jet, loosening the setscrew, 
and removing the nozzle. The holes can also be cleaned out 
sometimes by introducing a small wire into the peep hole in 
the elbow. 


77. Broken Pawls or Pawl Springs.—A broken pawl 
in an elevator or conveyer drive and reverse is usually indi- 
cated by a knock in the casing. A broken spring usually 

causes a rattling, snapping sound in the casing. If both the 

pawls or springs break in an elevator casing, the casing and, 
therefore, the screw will either not turn at all or will turn 
irregularly whenever the broken or loose pawl happens to 
catch. Broken pawls and springs in the conveyer drive and 
reverse will affect the conveyer screw the same as an elevator 
screw. 


78. Operating Rod Will Not Stay in Central Posi- 
tion.—If the operating lever 10, Fig. 5 (a), will not stay in 
a central position, the catches a or the catch springs, Fig. 38, 
-are broken or worn, or the groove a in the operating valve 
stem is worn. The remedy is to wire the operating rod in 
position temporarily. 


79. Elevator Paw! Shifters or Reverse Lever Cannot 
Be Readily Moved to Reverse Position.—lIf the elevator- 
pawl shifters or the reverse lever cannot be readily moved to 
reverse position, the steam pressure in the engine cylinder is 
probably holding the drive pawls tightly against the teeth 
of the ratchet wheels. The remedy is to reverse the steam 
piston with the operating rod. 


80. Engine Runs Slowly or Stops.—The  stoker 
engine will run slowly if the packing rings on the steam pis- 
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ton leak badly; if the piston packing is blowing, or if the 
engine is not receiving enough lubrication. The engine will 
stop if the reversing rod is bent, or the striking points worn, 
or if dirt is permitted to accumulate in the rack housing. 

Leaky piston packing is indicated by the escape of steam 
at the drain pipe p, Fig. 5 (a), at the end of the gear-rack 
housing. This disorder will cause the engine to make a slow 
stroke when the conveyer and elevator screws are reversed. 
The dust that enters the gear-rack housing mixes with the oil 
and forms a hard deposit at the entrance housing. The dirt 
as it accumulates is pushed by the rack to the ends of the 
casing with the result that the rack is unable to complete the 
stroke. The remedy is to remove the cover from the gear- 
rack housing and to clean it out. 

The exhaust pipe x, Fig. 5 (b), which leads from the engine 
to the smokebox, should be examined and cleaned out at’ 
regular intervals. If this pipe becomes plugged the engine 
will stop. 


81. Tank Unit Fails.—If for any reason the part of the 
stoker on the tender should fail, the engine can still be stoker 
fired by raising the door in the deck over the transfer hopper 
and shoveling the coal into the hopper. Care should be taken 
not to feed large lumps. 


CLOGS 


82. Precautions to Be Observed.—Before trying to 
remove obstructions from, or doing any work on, the stoker, 
the steam should be shut off the stoker engine by closing 
valves 6 and 7, Fig. 5 (a), in the steam line and the stoker 
piston should be returned to a dead position by lowering 
handle 10 on the operating rod to bottom position. This 
handle should be raised on the United States standard loco- 
motives. The hands should be kept out of the stoker elevators 
and conveyers, and bars, rods, or levers should not be put 
in these parts until the precautions mentioned are observed. 
Care should also be taken not to step in the stoker conveyer. 


ee oe ee 


TYPED DUPLEX STOKER 59 


83. Locating Clogs.—The stoker may clog and stop 
because of iron, wood, slate, or other foreign matter in the 
coal; or the stoker may be stopped by a hard lump of coal, 
which can be broken up. Therefore, when the stoker stalls, 
the first thing to do is to open steam valve 7, Fig. 5 (a). The 
opening of the valve increases the pressure in the engine and 
forces the obstruction through the crushing zone where it 
can be removed by opening the door in the transfer hopper. 
If the stoker has been stopped by a large lump of coal, the 
extra pressure will cause it to be crushed. 


84. The trouble will have to be located if the stoker will 
not start with the increased pressure. To do so, the pressure 
to the engine should be shut off by closing valve 6, Fig. 5 (a). 
The operating valve lever 10 should then be moved to its 
lowest position. This stalls the engine with the piston at 
the steam-head end of the cylinder. The reverse lever cg is 
next placed in center or neutral position, thus cutting out 
the conveyer screw. The operating valve 10 is then placed 
in center position and valve 6 is opened. 

If the elevator screws work, the clog must be in the con- 
veyer trough. If the elevator screws do not work, either one 
or both must be clogged because the conveyer screw is cut 
out in neutral position. The elevator screw which is clogged 
can be located by trying the pawl shifters by and noting 
whether they can be raised to reverse position. If one of the 
shifters cannot be raised, the trouble will usually be found in 
that elevator because the screw, when it stops, will cause the 
pawls to wedge in the teeth of the ratchet wheel. 


85. Removing Clogs.—lf the elevators work, thereby 
indicating that the conveyer screw is clogged, the screw 
should be reversed ag explained in Art. 62, but it should not 
be run backwards for more than three revolutions. Steam 
valve 6 should then be closed before attempting to locate and 
remove the obstruction from the conveyer trough. Clogs in 
the conveyer trough usually occur in the crusher zone. In 

order to find the clog the coal should be shoveled out of the 
crusher. Clogs in the elevators usually occur at the bottom 
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of the elevator-casing doors and cause the obstruction to catch 
between the screws and the bottom of the door. An obstruc- 
tion at this point can be removed by raising the transfer- 
hopper door in the deck. If the obstruction is in the elevator, 
the elevator screw should be reversed, as explained in Art. 64. 
Tf this will not remedy the trouble, the elevator-casing door 
should be removed and the obstruction taken out. 
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Serial 4000 or Se he Edition 1 
EXAMINATION QUESTIONS 


Notice to Students.—Study the Instruction Paper thoroughly before 
you attempt to answer these questions. Read each question care- 
fully and be sure you understand it; then write the best answer 
you can. When your answers are completed, examine them closely and 
correct all the errors you can find; then mail your work to us. 


(1) Name the principal parts of the stoker. 
(2) What is the purpose of the reverse lever? 


(3) Name the three positions of the reverse lever, and 
tell how each position affects the conveyer screw. 


(4) What is the purpose of the elevator drive and reverse? 


(5) Name the three positions of the elevator drive and 
reverse. : 


(6) How is the elevator drive and reverse placed in any 
of these positions? 


(7) What is the purpose of the operating valve? 


(8) Name the positions of the operating-valve handle, 
and tell what each position does. 


(9) Give the order in which the different valves and levers 
should be operated when starting the stoker engine. 


(10) Explain how to stop the stoker engine, 


(11). (a) Explain how to reverse the conveyer screw. 
(5) Stop the conveyer screw. 


2 TYPE D DUPLEX STOKER 


(12) (a) How is an elevator screw reversed? (b) How is 
the screw stopped? 

(13) Explain how to make a test of the stoker before 
starting a trip. 

(14) Name the parts of the stoker that require lubrica- 
tion. 

(15) Explain how to operate the stoker to obtain the best 
results. 

(16) (a) What is the effect of too much jet pressure? 
(b) Of too little jet pressure? 

(17) What should be done if more coal is being supplied 
to one side of firebox than to the other? 

(18) What should be done when approaching the top of a 
hill or a siding, or points where the throttle must be closed 
for some time? 

(19) What is the effect if the distributers are not of the 
proper height? 

(20) How are the broken pawls and pawl springs indi- 
cated? 

(21) Give some of the causes of the stopping of the stoker 
engine. 

(22) What precautions must be observed before attempt- 
ing to remove obstructions from the stoker? 

(23) Explain how to determine whether the clog is in the 
conveyer system or in the elevator system. 

(24) How can it be determined which elevator screw is 
clogged? 


(25) (a) Explain how to remove a clog from the conveyer 
screw. (b) From the elevator screw. 


Mail your work on this lesson as soon as you have 
finished it and looked it over carefully. DO NOT 
HOLD IT until another lesson is ready. 
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